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ABSTRACT ' * 

This self-infetrix^tive' workbook focuses on the 
identification of a set of classification abilities related to 
learning. It utilizes written materials, videotapes^ -and students, 
and. is supplemented hy a program and support system which includes 
instruction, teaciing experiences for practice, discussion,, and 
individual conferences. The three major goals of this' workbook are' to 
enable the teacher to (1) use a clinical metho^ to administer, at. any 
grade level, diagnostic tasks related to classification abilities, 
(2) identify the developmental level each student in the class has 
attained in terms of classification abilities; and (3) select, from ^ 
resources available, subject matter appropriate to identified levels 
of developient. Classification ability tasks axe included whibh deal 
with different types of sorting and reclassification. The workbook. 
contains outlines for eight self-w,orkshops, some of which involve (^)' 
assessing the ability to administer classification tasks, (2) 
administering classification tasks to students,* (3) identifying 
levels of classification abilities, and (4) matching experiences to 
levels of development. The workbook also includes exercises in 
identifying classification abilities related to mathematics, in 
introducing the concept of "horizontal instruction," and in pictorial 
^nd symbolic sorting. There is a section dealing with a review of 
research on classification abilities and a bibliography. (BD) 
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learning about learn ing:^ 
classification abilities 

A PERSONAL WORKSHOP 

i 

\ ' . by ' < 
Lawrence F. Lowery 



This self-directed, personal workshop focuses upon ^he identification 
of a sfet of abilities related to learning. The set, described as 
classification abilities, is not independent of but is distinct from 
other sets of abilities described in other books in the ''Learning 
About ... Series.'^ Although ygu will learn many ideas and develop 
various skills from experiencing this ^workshop, three majbr goals 
ar^e .identified below. 
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As a 'result of this workshop, you will 
be able? to: 

• 1. use a clinical method to adminis- 
ter, at any grade level, d^agnos- 
■ tic tasks related to classification 
• abilities. • ' ' . 

2. identify the developmental level 
each stildent in your, class has 
attained in terms of classificacion 
abilities. 

3. select, from resources available, 
subject-matter (content and manip- 
ulative materiaJ-s) apprppriate to 

. identified levels of development. 

rfopefully you will become able to determine 
levels of development by observing students 
during their normal activities without 
relying upon the administration of the tasks, 



This wqrkshop is self-instructive. It utilizes written materials, 
manipulative materials, videotapes, and students in your classroom. 
It is supplemented by a prograrti and support system which includes 
instruction, teaching experiences for practice, discussion, and 
individual conferences. 

The value of this and other /books in the series depends upon the 
use of the* presented ideas in instructional situations. 



This booklet on Classification Abilities is one of several being- 
/developed und§r the general heading beaming About Series" by the • 
University of California Cooperative Teacher Preparation Project (UCCTPPy. 

This project, a new instructional model f^ teacher education, is 
being implemented through cooperation of the School of Education of the 
University of California at Berkeley, ^he Lawrence Hall of Science, and 
the Mt. Diablo and Vallejo Unified School Districts. Approximately 45 
beginning teachers, both elementary and secondary, spend one year of pre- 
service preparation and their first two years of classroom teaching within 
the program. The project represents an effort to manage a mych larger 
portion of the beginning teacher *s experience than has hitherto been 
\attempted. One major objective of the project is to assist new teachers 
aad the experienced teachers working with them in becoming regular eva-luators 
0/ their own instruction. Participants in the program are^ taught to use 
materials and techniques that help assess stsiges of intellecti4a.l development 
in students, to identify and prescribe learning activities commensurate 
with their students' intellectual development, and to use techniques for 
assessing their interactions with students. The research objective of the 
project is to determine the effectiveness of the model program in developing 
the instructional style of beginning and ex^rienced teachers^ ^ 

The beaming About ... Series'^ is being developed through the resources 
of the School of Education and Lawrence Hall of Science, University of 
California, Berkeley. The research dimension is being funded through a 
National Science Foundation grant. 
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The process of classifying lies at the very lieart of human learning 
and sets man apart from most primates^ and other animals. Scientists use 
the process whenever they define scientific concepts or use taxonomies. 
Each of us uses it whenever we think, for every word we speak, hear, 
read, write, or think denotes; a ^ group or class of objects or ideas. In 
an attempt to understand his world, man has become proficient in this 
process', ruaking it one of the most powerful tools he has for producing 
and arranging infprmatton about his world.' 

^In its behavidl'al fdnn, .classifying is exemplified by the ways 
through which we m^ke sense^of our environment by realizing "what 
things go together^" In its cognitive form, it is the ways through 
which we mentally structure the sensory input from our environment. 

Many 'psychologists believe that the behavioral and cognitive forms may 

k ^ ' ' ' 

be tightly 4nterwov6h because organizational abilities, such as sorting 

and grouping, appear to be preliminary and necessary for effective ' 

conceptualization to take place. ' ^ ' 

It is known that in the early levels of development, children tend 
to be perceptually oriented and seem to be able to use an organizationaf 
ability which allows jthem to sort objects on the basis of certain char- 
acteristics^, but not. others. For example, in our culture the ability to 
sort objects on thte basis of colotf is the earliest to appear. By jige 1 y 

V 

the ability to sort by shape is predominant (Goldman 1963). Sorting by 
such characteristics as pattern (design on an object) is next, and then 



size (Johnson 1969). The sorting of objects by the materials of which 
they are made or by other abstract characteristics, such ds molecular 
Structures^ develops much later. It is also^^known that at early levels, 
Children group objects on the 'basis of single characteristics. The 
ability to use two or more discrete characteristics simultaneously as a 
basis for classifying is a higher level process that most children are 
not able to perform until about the fourth arade (Sigel 1966), Thus the 
' ability to g?*oup objects by'single perceptual characteristics develops 
early, then becoirfes less important *in the child's organizational 
repertoire; the ability^to group by. more than'one characteristic simul- 
taneously or to group by abstract characteristics that are relatively^ 
autonomous of personal experience, develops later. It should be noted, ^ 
however, that although early abil ities' recede into the background, they 
never disappear completely, ^Some become less useful and less available 
to the individual as more effective forms of organizing take their ^place, 
but when an individual- encounters a *'new" situation, he may return to 
,bas*ic organizational abilities in order to render it comprenensible. 

Developmental theory sugnests that the ability of students to deal 
with physical and mental organizations by creating glasses, by breaking .ciown 
classes into subclasses, and by reorganizing classes bn alternative bases 
is a crucial cornerstone of logical thought. During t\)e elementary school 
years, children acquire the competency to add classes of items' together, to ^ 
multiply classes, to divide classes into smaller units, to .expand classes, ^ 



? 
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and to think in terms of classes that include or go together (in 

comM nation) to make up other classes. 

// , 

It has seeined reasonable for some time ttiat the organizing process 
is actually made up of a variety of definable ^bilities and that these 
abilities proceed through ordered levels of development. Inhelder and 
Piaget (1964) propose that intellect develops in an invariant sequential 
order and that the student must proceed through an irreversible series 
of levels from/ Infancy through adolescence/in order to achieve the 
type of loaical -thinking usually associated with adults. Piaqetian 

theory implies that certain prerequisites/.are necessary before subsequent 

/ 

competencies, ^can appear. For example, a/student cannot l^earn addition 
until he ha^ learned concept of number (Sigel 1964; Peel 19 60). 

Among th'e spec4-f-ic abiTiTfes'Tiage^ has identified pertaining to 
classification, some' disagreement still exists concerning their place- * 
ment in this develofSmental sequence. The following list represents 
only the identified abilities for which there is a broad aqre^ent 
among psychologists as to the order of development (Kofsky 1966; 
Allen 1967). . ^ 



10 



Inability to Graphic Representations \ Individual arranges 

Classify ^objects randomly, indicates no system 

( * ' ' . suggesting an organ; rational plan altfiough 

^ the final arrangement might be a design or 

might represent something such as a face 

or a train. 



Pre-Classi/ying Resemblance Sorting : Individual can group 

Abilities two objects together on the basis of one 

common attribute such as color, shape, or. 
.size. 

-Consistent and Exhaustive >Sorjbinq : Individual 

can group all the objects in a set on the 
^^basis of one common attribute. The individual 
^ • "will not Tnter-mix criteria within a grouping. 



Toi£jILass44y^l4^ Multiple Class {Membership : Individual can. 

Abilities • ' / classify an object into more than one - 

( category at the same time. 

Class Inclusion/Whole is Equal To The Sum 
of Its Parts : Individual can include 
one class of objects within a super- 
. ordinate class. 



Flexibility In Horizontal Reclassification : Individual can 

Classifying classify then reclassify objects in 

.Abilities ' different ways, realizing that each way 

Is possible at the same time. 

Hierarchical Reclassification : Individual 
c^ih classify and reclassify hierarchies 
of increasingly more inclusive classes. r 
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TYPES OF CLASSIFICATinN ABILITIES 
SEQUENCE OF APPEARANCES 



TYPE 



AGE OF A^PEARANC 
FOR MOST STUDENTS 




3 4 5 6 7 8 9 10 n 12 13 14 ' 15 If .17 



Graphic 

Representations 

Resemblance. 
Sorting 

Consistent/Exhau.sti.ve 
Sorting 



Multiple Class 
Membership 

Class Inclusion/ 
Whole Is Equal to 
the Sum of its Parts 

Horizontal 
Reclassification 

Hierarchical 
Reclassification 



12 



ERIC 



Sunrfary . ' 

Classifying is the orderly arrangement of T)bjects in ways acco^^ding 
* to their characteristics. The objects of each group have one or more 
characteristics in common. 

All of us apparently go through an invariant sequence l\Of develop- 
mental cognitive levels. each of which determines the limit to which we 
a^ce capable of making organized order out of the objects of our world: 



r 




With a friend, take 'turns tr^ipq eac^i of the 
classification dbili% task^ "in this s,ection. 

At first, try to use the suqaested dialonue 
that' acconpanies eact? task,^ thep aradually 
,'incorporate ^your own style. 



NOTE: It is a qooci procedure to be^sure students 
can recognize the colors before beqi'nnina th-e 
tasks. Jhe tasks have beeo desianed so that the 
most common cases of colorbl inciness will not 



interfere v/itf) doina them. 



4 
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resemblance socting 



Principle 



.Two objects can be grouped together because they are aUke^on.the ba>fs of one cormon 
, attribute. For example, from a pile of leaves, two maple le/ves c^n'be put toqpther 
because they are alike on the basis of shape, "ost studentT atU^nVthis ability by 
age 4-6. f ^ ^ ^ ^ 



Materials * t 

1 small square (1" sides)* - blue.. ' ' ^ 

/2 medium squares (1-5/8'; sides) 1 black, 1 red. 

^ * 3 large squares (2" sides) • 1 red, 1 oranqe with white dots, 1 oranb^^wlth a white 
\ cross. ' . V 

- 1 small circle (7/8" diameteii). - oranqe. 

11 medium circles (l-l/8"^ianiPter) - 3 blue, 3 ocanqei 2 black-, 2Ved, 1 red with 
white dots. ^ 

3 lar<?e circles (2" diameter) - 1 blue, 1 red,^ 1^ oranqe. 

3 small trianqles (3/4" sides) - 1 black, 1 black with white horizontal stripes. 1 ' 
blue with white horizontal htripes. ' k^^i, ■ 

2 medium triangles (2** sides) - 1 oranoe, 1 i*ed. 
1 laroe triangle (3-174" sides) - blue 

• 2 medium rectangles (7-1/4" x 1-5/8" sides) - Tblack, 1 blue'. 

3 large rectangles (4" x 2") -J^;^Wa<^ with a white cross, 1- blue with a white cross. 
1 oranqe with white horiiontal strio^.^ * 



The Student (S) is sitting opposite or alongside the experimenter (E). 

Procedure • * ' 

E shows four sets of eight objects cohsecutively to S. For eac>i Df the sets, the 
shapes, colors, sizes, or patterns of objects are chosen so that S is forced to 
match on the basis of only one attribute. 

• Set 1 * 

E places eight olyjects on the table 1n front of S: , ' 

2 squares (1 larqe. redj, 1 small, blue). _ » 
■'6 circles (2 medium, blue; 2 medium, black; 2 medium, oranqe). 
E di reefs the attention of S to the large red square. S is asked to select frm 
the seven other bbjects. one which Is "similar to" or 4st like" 
S Is then asked to state the reason for his choice. 



Set 2 '\ ' . 

E r»ove$ ^he previous set and places elqht new objects on the table Iq fronV 

of S: ' - 

1 c1rcle^(small , orange). 

2 squared (1 medium, black; 1 medium, red). 

2 rectangles (1 roedlum*, black; 1 medium, blue). 

3 triangles (1 large, blue; 1 medium, red; 1 medium orange). 

E directs the attention of S to the small, orange circle. S Is asked to select 
fro* the seven other objects, one which Is ^similar to" or "most like" It. 

S Is then asked to state the reason for his choice. 

* Set 3 * 

E removes- the previous set and places elqht new objects on-the table In front 
of S: • ' * 

. 1 triangle (small, black). / 

7 circles (1 small, oranqe; 1 medium, orange; 1 medium, red; 1 medium, 
blue; 1 large, orange*, 1 large, red; 1 larqe, blue). 

. E directs the attention of S to the small, black triangle S is asked to 
se^jjcj from the spven other bbjects, one which is "similar to" or "most like" it." 

S Is then asked to state the reason for his choice. * 
Set 4 

E removes the previbus set and places eight new objects on the table in front 

of S: ' . 

1 circle (medium, red with white dots). ' 

2 triangles ( 1 small, black with white horizontal stripes; 1 small, blue 
with white horizontal stripes). 

2 squares ( 1 large, orange with white dots; 1 large, orange with a white 
' -^crojs): '\ ^ ' 

% /rectangles ( 1 lar^e^^ black wlth^a white cross; '1 large, blue with a 

white cross; J large, change with white horizontal stripes). 

E directs the attention of S to the medium, red circle with dots. S 1-s asked to 
select from the seven other ol^jects, one which is "similar to" or "most' like" it* 

S Is ^en asked to state the reason for his choice. * 

Analysis \ 

Fcrr Set 1, S must ^disregard color aind size, and match on the basis of shape . 

For Set 2, S must disregard shape ari?l size, and match on th^ basis of color . 

For Set 3, shape and color must be neglected, and matching is done by size . 

For Set 4, attributes of shape, colorf and size must be. disregarded, and 

matching Is done by pattern . j ' " , 

If S correctly matches within at least three of the four sets, he is 

probably at or beyond the resemblance sorting level of development. - ' * 
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consistent /exhaustive sorting 



Principle ' ^ 

« ** ^ 

All objects in a' set 'are grouped on the. basis of one conmon attribute. 
For example, if some objects are grouped on the basis-of shape (i.e., 
. an circles are .put together), then all objects are grouped on the 
basis of shape (i.e., all squares are put together, all 'triangles are 
put together, etc.). Most students attain this ability by age 6-8. 

. ■» ' • 

Materials ' . 

6 triangles (2-1/4" sides) - 1 brown, 2 red, 1 blue, 2 oranae; ' 
5 squares (1-5/8" ,si/l?s) - 1 red, 2 blue, 1 orange, 1 yellow, 
4 circles (1-7/8" djameter) - 1 blue, 1 orange, 1 yellow,^! red, 
4 white Dlates. , • 



-The student (S) is sitting opposite or alongside the experimenter (E). 
Procedure 

F shows two sets- of objects consecutively to S, 

Set 1 ' ^' , ^ 

E places twelve objects dn the table in front of S: 

5 triangles ( J brown; 1 blue; 1 orange; 2 red)' 

4 squarjes (1 tflue;-!' orange; 1 red; 1. yellow) 

3 circles ( 1 blue; 1/orange; 1 yellow). 
E: "Select objzcU thout oAt aZLkn.'' 

If'S chooses a' group to Which only two objects belong (e,g,, yellows), 
S is encouraged to choose another qroup of objects. ^If S selects two 
• objects from a potentially .larger group, S is encouraged to add to the 
qroup. S can use as many objects for one group as S wishes. 

Set 2 . ' ' 

E removes the previous set and replaces it with nine new objects: 

4 triangles (2 orange; 2 red) 

3 squares (2 b\\S:h\ 1 ^orange) 

2 circles ( AHtue\ 1 red) • 

4 white plates'. * ' 



: E places the blue circle on a white plate and says: "F^d M thz r 
objzcXs JUkz thz onz on tRz platz, and pZacz ihm on ihz ploutz alsqj^' 

;* When the plate has Been filled with as many objects as S wishes, it: 
is removed to ^ prevent S frem shifting criterion. The procedure it 
repeated until all the objects are used. ' 

Finally, the plates are returned, ^and S is aslced to describe the con- 
tents of each and give a reasoa for the grouping used. ' ^ 

Analysis 

For Set 1, S must choose three or more objett^, all possessing a common 
attribute, to Indicate consistency in the criterion used. 

For Set 2, S must make three to five exhaustive sorts - either triangles 
squares, circles, or browns, red, blues, oranges, yellows - to indicate 
that S is at or beyond the consistent and exhaustive sorting level of 
development. More specifically: 

a. Each of the objects in the original set of nine must ^ 
be assigned to a qroup. 

b. Within each group/ each object must possess the same 
attribute. 

c. Every object that was in the original set of- nine and 
that possesses the attribute on which objects were ' - 
sorted into a qroup 1s included in that group. '\ 

d. The same general typi of attribute is the criterion 
for all sortings. If one group cofisists of similar 
shapes, so do the others. ^ * <' 

e. The same number of attributes serve as criteria for 
each group. If one ctrOup is defined by the joint 
presence of two attributes, so aSre the other qroups. 
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multiple class membership 



Principle - ^ < 

> An object can belong to more than one class or set at the same time\ 
Most students attain this abili.ty by age 8 - 10. 

Materials 

4 large triangles {4" sides) - 2 red, 2 yellow. 
4 small triangles {2" sides) - all red. 
-3 paper bags. 



Task. 



The student (S) is sitting opposite or alongside the experimenter (F). 
E places 8 trianqles in this order in front of S: 



E makes sure S understands the term tAianglz and recognizes the colors. 

Procedure , • 

E shows one paper bag and says: "TkU i6 a bag in wkLch' onf^y Kzd 
Gbjtcts^ {things]' can be pl^ttd. Vo tht maZZ objects you 4^e beJiong 
in tkU* hag ok not?'' NOTE: .All the small b-locks are red. 

/sjfter responds, E asks for justification:- "W/it/ (Lq you think 

E shows a second paper bag aajl says: ba,g Jj>.onZy (^oK^tnJjxngtu . 

Vo thz yMom belong in du^ 'bag?" 

After-S responds, F asks for justification then asks: "Pc the neci^- 
belong in the, bag- (^ok tAiangle^f^' 

After S responds, E agairv asks for justification. " . - ^ 

, E shows the third paper bag and says: "ThU bag i^ dnly {^ok malJ. 
tnlangte^. Vjd the. yeZtom belong in it?" 

After S responds, £ asks for oa$ti,fipation. 

20 . "•■ 
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explanations must involve an , accurate, description of the attribute 
/ that the class in question and the, objects in the bag share. If S 
correctly answers and explains three out of the four questions, S is 
at this level of development and can conceive of'objects as simultan- 
eously having irore than one attribute. . ' ^ 

Alternative Procedure 

^ ♦ 

One of Piaget's research designs utilizes twentyrone picture cards*: 3 
ducks, 4 birds that are not ducks, 4 animals that fly but are not 
birds, 7 animals that do not fly, and 3 inanimate objects.* E asks S 
to arrange the picture cards in piles so that the animals resembling 
each other are in the same pile. 

E-asks: "Sappoie, -C/ieAe plcXuA.^ coajcU weAe pat irvto tkU mvUopz 
labeZed BIROS. Could tkut caAd6 {dack&) and. the^e. [otheA blfLd&] be. 
pwt into tht znvzZope. and 6tlU feeep the taboJiV 

E then -asks: "Suppoie. thuz pictwte. CMAdi weAe puX. AJftto tkU enve- 
lope labeled AWIMALS. Could tht&e cjoaxU ifblnxd) b>L put In uiith the^e 
[anAjnaU thU do nbt ^ly) and 6tilZ keep the labeZV ' » 

l/sing the same envelope, E asks: "Could theJ^e lanimaU that do not 
{^ty] be put in. with thzie {binxti otheA. than dudu) and 6titt keep the 
IctbeZ?" ' ^ ' 

Next* E asks: aUL the duck6 weAe kyiZted, would theAe be any iilndi 
le^t? I({ all the: blndt mAe kitted, would theAe be any dujckj, le'it? I({ 
att the OMMaJtM weAe kAlled, would theAe be anj/ blnd6 li^t?" , * 

E asks S to justify his responses after each question (e.g.. If S re- 
jects the bird label for ducks, S is . asked: "AAenU dackt bl>id&?" If 
S rejects the animal label for birds. Casks: "A/:e not b-iAdi> animal^V 



*Inhelder, Bu and J. Ptaget, The Early Growth of Logic . New York: 
Norton, 1969. . . . 

•2 ' . 
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class ihclusion/whole is equal 
to the^ sum of its parts 



Principle 

If one class is included in another, then all the smaller class ^is^but 
, a part (some) of the larger. Conversely, some (a part) of the larger 
class is all of the smallef.. .For example, 18 'boys and 17 qirls are 
subclasses which comprise the to:tal number of students or superordinate 
class within a room. Most students can -compare the extensions of two 
or more classes v/hich share some properties and understand their 
relationship in terms of all and some by age 10-12. 

Materials 

5 triangles (2" sides) - 3 -red, 2 blue. 

4 squares (2" ^es) - afll blue.' 

Task . ' ' ' 

The' student (S) is sitting opposite or alongside the experimenter (E). 

Procedure 

^. 

E' places the nine objects in-mixed-up order in front of S/, then 
• procedes to ask a series of questions. After S responds to a 
question, F asks for justification. 



Question 1 : "/Ire all the reds trianglea? I'fhjj do ^jou 
think Qo?'' ^ ' 

Question 2: ''Are all the triangles red? Irlhy do you 
think so?'' 

Question 3: ^Are all the squares blue? ^ P/hy do you 
think' so?" 

Question 4: "Are all the blues square? Why do you 
think so?" 



Question 5: "Which of these ways would u$^ more blocks: 
1) using the reds and blues together; 2) 
using the squares and triangles together; 
or 3) using either combination? Why do 
you think so?" 

22 
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Analysis ^ ^ - 

The' materials used in this task were designed so that the blues can be 
subdivided into squares and triangles; i.e., the superordinate class 
blue (A) can be broken down inter two^ subordinate classes, squares (B) ^ 
and tr^rngles (B). B (squares) is the larger of rhe two subclasses. 
Also, the' triangles (B) consist of subclasses red (C) and blue {t) . 

To be considered at this level of ability, the student must correctly 
respond to four out of the five questions posed by the experimenter. 
Some acceptable r»esponses might be as follows: 



Question 1 
Question 2 
Question 3 
Question 4 
Question 5 



"Yes J there are no red squares, " 

^^Oj some ar^, blue. " 

^'YeSj there are no red squares, " 

'Wo^ some are triangles, " 

^There are as many reds and blues 
together as squares and triangles 
so that either method would use 
the most blocks," Sa'ch a resppnse 
indicates that the student under- 
stands that there are as many 
objects in a superordinate class 
as there are in all of the 
subclasses. 
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horizontal reclassification 



Principle 

• 

An array of objects can be classified into.qroups using one set of attri 
butes and can be reclassified on the basis of another set of attributes. 
For example, a set of rocks grouped on the basis of size and shape 
can be regrouped in a different way on the basis of color and texture. 
Most students attain this ability by age 12 - 14, 

Materials 

1 (2" X 2" X 3/4") red, wooden block, 
1 (1" diameter) red, rubber ball, 

1 (1" diameter) red, rounci wooden checker witiv a central ho^e, 

1 (1/2" diameter) red, round, transparent, plastic checlier, 

1 (1" diameter) red, round, opaque, plastic checker with a ridged 
periphery on both surfaces, 

1 (1/2" diameter) opaque, glass marble, white with red stripes, 
1 (1/2" diameter) black, opaque, glass marble. 

Task 

The student (S) is sitting opposite or alongside the experimenter (E), 
Pr ocedu re 

S is presented with a set of seven objects. Each of the seven can 
be removed because it has one attribute that Is different fr^ all ^ 
the others, and the remaining six objects can be classified on a 
single, comnon attribute. The attribute on which The remaining 
six objects can be grouped varies, depending upon the 6bject re- 
/moved : 

a. The wooden block is square, all the rest are round, 

b. The rubber ball is soft, all the rest- are hard, 

c. The wooden checker has a hole in it, the rest are entire, 

d. The transparent cfTecker is transparent, ^^e rest are 
^opaque, , 

e. The ridgea checker is rough, the rest are smooth, 

f. The white and red marble has two colors, the rest 
have one color, ^- 

g. The black marble is black, the rest are' red or partly 
red. * ^ 

24 ^' . 



E successively removes the' single objects and asks S to supply , 
an attribute coninon to all the remaining objects. Negative 
statements of the following type are not acceptable: when the 
square is removed the remainder* are described as "not 6^uxuiz." 
Two exceptions permitted are for the removal of the wopden 
checker with a hole and f^Jr the transparent plastic disc. When 
the former fs removed it Ms acceptable to describe the remain- 
ing objects as "not having hotu" , and when the latter is re- 
moved it is acceptable to describe the remaining objects as 
' "tan^t 6ZZ thiougk thm." 

The tota.1 task is designed to determine whether S can see dif- 
ferences and similarities among objects and can change the basis 
for grouping objects^ 

Analysis * 

A student at this level of development should be able to supply 
an acceptable reason for grouping the objects in at least five 
of the seven groupings. NOTE: The studen): should reason that 
each member of the six objects in each grouping possesses the ' 
same critei^ial attribute and this^ attribute must not' be* included 
in the isolated (seventh) object. For example, it is not 
acceptable fon a student to state that all the remaining objects 
are shiny, or that all are playthings, or. that all make a noise ^ 
when dropped. 




hierarchical reclassification 



Mncipte - ! ' ^ 

Objects or events may be arranged and rearranged into useful hierarch-. 
ies of increasingly more inclusive classes. The fewer the attributes / 
used to define the class, the more inclusive or general the class. For' ' 
example, the class of red squares is included in the class of squares. 
Most students attain this abilityiby age 14 or 15. - 

Materials 

2 triangles (3" sides) - 1 white, 1 black'. 

4 squares (2" sides) - red, whittf*,' orartge, yellow. 

3 rectangles (2" x 1") - red, orange, yellow. 

5 circles (2" diameter) - red, white, black, orange, yellow. 



Task 



The student (S) i? sitting opposite or alongside the experimenter (E). 

E places all the objects on the table in four groups: squares, * 
circles, triangles, rectangles. , » ^ 

Procedure > ' 

E: "Make' 3 gAjoup6 oat o^ thoMz 4 gjwup6. uoa move one object 
in a g^joup, you mast move cctt the object6 in that g^oup." 

After S has regrouped the objects, E asks for justif icationj "TM 
me iJohy you gnjouptd thm in' that my^." 

After S has given his rationale, E Isays: "Combine thue 3 gnmipi 
inta 2 gnjoap6 and toZt me yovJi fim^^n {^oh. yooA neu) gnjoaping." 

After S has regrouped the objects ihto two groups and states his 
reason, E says: "Woto make one gnjoap and toM me youA Koxuon {^on. 
tku gnjoiip. ExpZaJn vohy tkU gnjoap iM poiiible." ; 

Analysis ^ | ^ 

S demons'trates competence in hierard^hical reclassification if he 
can at least combine four groups to form three and three to form 
two and is able to give a sa^tisfactopy reason' for each combination. 

4 • * 1 
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The followihq oaqos contain several sel f -di rected 
workshops . 



Except for the first workshop, the oHer^ in which 
they Are done, the numhpr that are d&he^ and thp 
time it takes to do then ar^ up to you. 



( • 



WORKSHOP 



assessing the ability to 
administer classification tasks 



'1 



The purpose of this personal workshop is to^^'giTtde you in 
practicing ^ the tasks ^hom "in the previojus section. After 
finishing this workshop^ you should he 'able to use a clinical 
method while administering the' tasks.. * 



Study the Guidelines the next page,^then select a student in your class- 
room. Administer one%r.mor^ classification tasks which .you feel are 
sppi^.lj^riate to his stage of development. 

Prepare an audio- or videotape of your admihistering Uie tasks. \ 

At your leisure, reviev^ the recording and use the s€i.lf -assessment sheet on . 
page 2-3 to guide your analysis "of your use of the clinical method. Save y 
the recording, then after further practice, compare , a later recording to it. 

Use the space brlow to jot down personal notes about your ' practice exper- 
ierfeeS, ^ 
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SOME GUIDELINES FOR 
ADMINISTERING CLASSIFICATION TASKS 



K Purpose . The purpose for administering classification tasks is to 
determine the nature of the student's thinking concerning classifi- 
cation, jpi. 

2. Situation . The tasks are best administered on a one-to-one basis in 
a private place. 

Prior to the administration of the tasks, be sure the student under- 
stands the terms to be used or adjust your presentation to use the 

student's terms. 
f 

3. The Clinical.Method . When yoy'^^dminister the tasks, ask the student 

• questions which refer to cortfrete objects which the student has in 
•front of him. >' 4^ ^ 

To obtain behavioral as well as verbal responses, have the student 
manipulate the objects an^ give a rationale for his ideas. 

During the task, ask^quistions which challenge the student's idea In 
order to determine how firmly the student holds his belief or why he 
believes as^he does.' Do this in a supportive, accepting, and non-- 
^ judgmental way. Do this without leading the student through the « 
questioning. 

* Tf^ questioning strategy used is not standardized and ^should remain 
flexible. As you observe the student's manipulation of objects, 
listen to his resoonses and form an hypothesis about the student's 
thinljing. Use your questions to test your hypothesis and, if 
necessary, to fom other hypotheses about the student's idea. If 
the student doesn't appear to 'understand a question, rephrase it. 

' Be careful not to talk too much. This might possibly confute the 
student or lead him into a particular line of thouaht. Give the 
student ample time to- respond to the questioning ^Pause as long as 
necessary, and do not rush the student's thinking by asking a new 
^estion. 
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SELF-ASSESSMENT: USING THE CLINICAL METHOD 


Assessment Considerations 


Personal Notes 


a. What aspects of the interview 
indicated that I was non- judg- 
mental and accepting of the 
student's ideas? 

b. What examples in the interview 
indicated that I avoided lead- 
ing the student toward an idea 
I had?\ 

f' . 


> 


c. Whet evidence is there that I 
let the, student's resporvses^" 
and actions guide the discus- 
sion? 


■ 


> 

d. What evidence indicates that I 
approached the student where * 
he/she was and responded to s ' 
the situation independently af 
adult expectations of how heA' 
she should act? 

'e,. What evidence indicates I for- 
mulated hypotheses concerning 
the stjjdent's strategies and 

. ^ tested^ the hypotheses through 
nianipulations of the materials? 




i 

i 

\ 
\ 

i 


f . In what ways did I check for 
justifications? 







WORKSHOP 




administering classification 
tasl<s to students 




The purpose' Of this personal workshop is to guide you in 
administering classification tasks to students in your 
obm classroom. After finishing this workshop^ you should 
be able to administer the tasks and record the responses 
'of the students. 



Use the suggested record sheet on the next page (or a variation of it) 
to obtain data on several students in your classroom. 

Videotape one of your sessions so that the experience can be added to 
your collection of videotapes. ' < 

Have a staff inember discuss your tape with you, ^especially your use of 
the c-linical method. 

Addl^nal copies of the recprd sheet are found in the Appendix. 
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RECORD OF CLASSIFICATION TASKS 



- Student 



Administered By 



Age 



TASK 



Resemblance 
\Sorting 



Consistent ft 

Exhaustive 

Sorting 



STUDENT'S RESPONSES 



Multiple Class 
Membership 



I 

T" 



Class Inclusion/ 
, Whole Is Equal 
To The Sum Of 
Its Parts 



Horizontal 
Reclassification 



Hierarchical 
■Reclassification 



ADMINISTRATOR'S 
COMMENTS 



DATE 



NOTE: B = Below Level 
T =' Trans itio'n 
A = At or Above Level 
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WORKSHOP 




identifying cognitive operations 

related to classification abilities / 

The vur^'^3« of this workshop is to oive 'jou vraati^e in ^ , 
identifijina oucmitive operations in a different aoKte^ct. ■ 
After this wor^shoij you should have a greater skill in 
ti, transferring what you have learned to new situati^y^^^ . * 

■ -i 

Read the comic strips below. ✓ Each ends, on a humorous i3oint that requi'res 
-attainment of a. particular cognitive lev^l for understanding. Try to 
explain each humorous Doint in terms of vj^hat you have learned in this • 
prooram. 

When finished, check ynur thinking with the general explanation given 
on the following oane. 
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YANKS OOOMB 



gov 'TSC2XD/ 



f HOW'DVAUKE 



'"■^y Ff#^ dpi4 Oon 




SNAK&r;.... ^ 

— r — 




—By Johnn/ Hart ^ • 



"» LEAD A ^^CRB PUfytSEFDC 
UPE. 




FUNKY WINKERIEAN 



ERIC 



~ By Tom Batiuk 



f .ITtoUGHTTDBAKE 
SOm&THIMG FOR OUR hJECT 
' RAP CEJLUftR' mEEnhi&;3PW 1 



W\AKE IT FRO(A SCRATCH, 




no! 1 TRIED IT OMCE, BOTTHE 
GRAVEk. RUINED ^ ffWXERl 





WIZAtOOFiO 
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«-By Porktr ond Hart' 
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ANALYSIS OF. COMIC STRIPS' 



To understand the humor in each of these comic strips, the reader must be 
at least at the multiple class membership level of cognitive development. 

Multiple meanings are often used as a form of humor, A multiple meaning may 
ranqe from a simple visual pun (Comic #1), verbal pun (#2) or combination 
(#3) to a very complicated relationship of several simultaneous thouqhts 
(#6). 



It shoclli 



;hodld be clear that the words "bar examination" or "a good stiff belt" 
require the recognition of more than one meaning. All puns and miich humor 
require th^ simultaneous recognition of multiple meanings. 



■ riOW. CfiSj VfeU TfeU. 
HAS Be6M f ' 




1 





riATEsA PUfi. 
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WORKSHOP 



identifying levels 
of classification abilities 



The purpose of this workshop is to give you pv^Qtioe in 
identifying oogniHve operations in d differed context. 
After this workshop^ you should have a greater skilt in 
recognizing what you have learned in new situations/ 



r 



The illustration below represents a set of objects that might be given 
to a student. • 





As . the objects are picked up, moved, sorted, and rearranged, you might 
observe differences in performance. The differences are reflective of 
thinking strategies and may be highly individualized. The final 
arrangement that a student makes wijl not be representative of a 
"correct" or "fncorrect" soVution but will be an indication of the 
student's level of intellectual development. 

For each of the illustrations on the next two pages, try to identify 
ths level a»t whicji the student, performed. NOTE: In reality, a 
teacher should talk with the student abqut an' arrangement, for the 
arrangement , itself does not reveal all the thinking that might have 
taken place. ^ ' . 

You may wish to check your identifications with those of the staff. 
Their identifications follow the illustrations. 
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1. Level of classification ability: 




2. Level of classification ability: 




:eric — 



4. Level of classification ability: 



1 I 




ANALYSIS OF LEAF CLASSIFICATIONS 



J 



1. Resemblance Sorting Level > Note that the leaves are sorted in over- 
lapping pairs (e.g.. The first pair is Ported by serration; second 
pair by shape; third by serration; fourth'by venation; etc.). The 
shifting, of criteria is an indicator of a student being at the re- 
semblance sorting level. Another indicator is that the materials . 
are arranged in pne-to-one relationships. 



2. Multiple Class Membership level. This arrangement indicates an 
Integrated grid ^involving intersections of two or more properties 
for most of the leaves. For example, the leaf in the upper left 
corner fits into two .sets simultaneously - the top row of leaves on 
the basis of shape and the left hand column on the basis of serra- 
tion. The realization that an object possesses two or more proper- 
ties simultaneously is an indicator of a student being at this level 
of development. . , ♦ 

3. Consistent and Exhaustive Sorting Level . In this arrangement, all 
the laaves are sorted on the basis of one property - venation. Con- 
sistency in criterion and arrangement of the whole set are two indi- 
cators of this level of development. ^ 

4. Resemblance Sorting Level . The leaves are arranged in one-to-one ' 
relationships, each pairing involving only one p?^operty common to 
"both leaves. Since the. criterion varies among the different pairings 
the student is not yet at the next level of development which 
involves consistency of criterion. 

0 

5. Hierarchical Reclassification Level . The leaves have been classified 
. Into groups and sequentially subgrouped to produce a hierarchical 

\ arrangement in which feach subgroup has membership in more inclusive 
^ supraordinate groups. The ability of the student to rearrange the 

-total *set Into a hierarchy involving other criteria would be an 

indicator of this level of .development. 
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WORKSHOP 



Observing the administration 
of classification tasl<s 



The purpose of^ this workshop is to provide additional 
practice in assessing l^evels of development and in 
analyzing interviewing procedures . After finishing ^ 
this workshop J you shoiild be able to better identify 
levels of conservation abilities. 



View the UCCTPP videotape on Classification Abilities with several other 
teachers. The tape will show students at different levels of cognitive 
development responding to a classification task. 

When yoy finish viewing the tape, discuss the following with your colleagues: 

1. What behaviors indicated each student's developmental level? 

2. What verbal responses and actions distinguished the different \ 
levels of development? ' - * 

, 3. Use the assessment sheet on page 23 to analyze the clinical method 
used by the interviewer. Did the interviewer lead the student into 
a particular line of thought?; Did the inter;viewer rush the student's 
thinking? 
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WORKSHOP 



relating games 

to levels of development 



, The purpose of this workst/op is to give you further practice 
in identifying cognitive operations in a different contact. 
After this workshop, you should be able to use your assess- 
ment skills jnore broadly. 



The following represent a few card'games which most students learn to p^ay 

In order to be played effectively, each game requires that the student has 
reached a particular level of development. In terms of classification 
abilities, tt-y to identify the levels of development. Discuss your judg- 
ments with colleagues. 



"'Hoyle, Official Rules of Card Games , United States Playing Card Company, 
Cinn,, Ohio, 1970. , > 
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WORKSHOP 

J 



creating A^ssification 
experiences 



'The purpose of this workshop is to give you a chance to 
create svlhoect area experiences related to levells of 
developkent, . ' ^ ^ 



For each of the appropriate levels of classification abilities, create an 
experience for the students you are nqw teaching. (This means that y'bu 
might not create experiences for some of the abilities listed). Ypu^might 
try Jto do this for particiTlar subject areas such as mathematics, science, 
or social stijdies;* * * ' 

In the following listing are two samples: a resemblance sortingv experience 
designed foV students in a pre-school or kindergarten class; a horizontal 
reclassification .experience in mathematics' for students in junior high school 

^ Resemblance Sorting (Kinderqartefv) 

Purpose : f^t the end of this 'experience, students 

will be able to: 1) identify and name the primary 

and secondary colors, 2) match two objects on the 

basis of color, ♦ ^ ^ - 

Procedure : Provide students with an as'sortment of 
paper cups of the same size and shape but of different 
colors (red, blue, yellow, green, orange, piirple), - * 

Intfoduce another cup that matches by color one of\ 
those in the assortment, l^sk a student to , find a 
cup. that matches it, then let him explain ^his reasoning 
for the selection, 



Hi 



Consistent and Exhaustive Sorting 
Purpose : / ^ > 
Procedchre: , ' 



Multiple Class Membership - . 

Purpose : » , 

I* 

Procedure ; , ■ * • 
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Class Inclusion 

PurfM ^se: 

Procedure: 



Horizontal Reclassification (junior High) ^. ^ 

" Purpose : To introduce the nistributive Property in mathematics 

Procedures > Show on a chalkboard, the following idea - To name a sum where 
thp addends have a cormbn factor j one may first multiply the common factor 
and^^tl^ri add ; - , 

(3x4) + (7x4) = 12^-+ 28 = 40 

or. one may add and then multiply by the oomnon /< 

(3x4) + (7x4) =*^(3+7) x 4 = 10 x 4 = 40 

Ciive students the following exerci-ses to work, - 




Name the sums and products. 

1. (3 X 6) + (7 X 6) =r 
, 2. (3 X 10) + (7 X 10) = 

■ 3. (3xi) + (7'xi) = 

Hierarchical Reclassification 
Purpose : 
Procedure: 



4. (3 -H 7) X 6 = 

5. (3 + 7) X 10 = 

6. (3+.7)xi = 



V 
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WORKSHOP 

matching experiences 
to levels of development 



The purpove of t}ii^ workshop is to give you the cfpportiority 
to assess curriculum exp^riehces in therms of classification 
abilities. It is*hoped that you will hecome skilled in 
matching ^experiences to levels of cognitive ability 







The following experiences involve sorting, grouping, or classifying.. Read 
^ch experience and try to identify the minimal developmental level of a 
student who is able to do each experience successfujly, . 

might wish to -compare your fdentif ications with those made by staff 

Vers"^ flTF~foTTowtn"gn5a^^ ^ — — — — - 



Experience 1 " . / ' 

Have a student find the two identical (or most alike) objects wh'ich 'are 

mixed within a set of different objects. After matching object^, ask 

the student to state a reason for the selection. , 



Experience 2 ; 

Distribute* the following materials: banana, orange, orange colored marsh- 
/ ma>low, or^ange jawbfeaker, orange button, orange lifesaver, Qrange gum. 
Have ^a student remove one item from the set and te]l what the renjaining 
items *have in' coirmon. Do^this for each of the items in the set. 



Experience 3 

Prepare a set of picture cards which show pictures of^objects whose 
initial, consonant sound is "m". Also incl4jde pictures^ whose initial 
cohsonant sound is other than "m'\ Add -a few more pictures which 
illustrate words that rhyme with some of the words in tbe "nr" group 
as well as with some of the assorted sound group. Show the pictures 
. to a -stydent and ask him to find all the pictures which belong in the 
"m" groOp (don'^t say the letter name^, just make the sound). Next,, 
have the student find all the pairs of rhyming words and group them 
together;* , , ^ ^ * 

Experience 4 * " . , " \ > 

Prepare a box of beads of*varij)us sizes, shapes, colors, and materials. 
/B'esure that for every be^(i there is a matching be^id. To bggin, select 
one bead^.jEtDm the box and thread it on a string. Have a student firrd a 
/matching beaa in the box* and add it' to the string. Let the student tell 
wKy he .selected the JDead, then ask him. to place Ta bead of his own choice 
^bnv;the string. When this is done, another student can search for the 
.matching bead. Student? can continue taking turns ^oing this activity. ^ 
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Experience 5 ^ 

Provide the students with the teji 
materials listed in the chart. Let 
the students determine the praper- 
^-^les^i)iJ;he_matecljal5_JJAlng hand 
. lenses and by testing^ Next, ask 
them to develop a classlf'lcatlon^ 
system based iipon thefr findings 
{One posslBle system Is shown; be- 
low). When finished, provide 
another materiaf that was not part 
of the original set. Ask students 
to add the new material to their 
classification system so- that it- ' 
is logically included.* 



CHART OF MATERIALS 



Propertie's, 



Code 
Letter 



a metallic lustor,^ay,*cubic 

cleavage 
\ * « 
•b" blapk, cleavage in one 

plane C^'-s^kes) 

c*^ brittle, black, irregular 
. ^ fracture 

d gray or black, transparent 
at edges; glassy, irregular 
•fracture 

e white, glassy, Irregular 
' fracture 

f ' • pale pmk, glassy. irro^iuLir 
fracture 

g ^ white„cubic cleavage 

h white, rhombic cleavage 

i salmon pink, opaque, 
cleavage in two planes. ' 



transparent or light, 
cleavage in on^ plane 



Name 
galena 

biotite 



coal ' 
obsidian 



milky 
quartz 

pink quartz 



halitO' 
calcite 
orthoclase^ 

-muscovite | 



materials 



' regulor 

ploncs 
gh 




• light 
e f g h j 




regulor 
I cleovoge 
plane' ' 

j 



rhombic 



irregular 
ef . 




regular 
3 cleovoge 
plones 
. 0 



;pole pink 
f 



dark^ 
olrc d 




regulor 
I cleovoge 
plane 
b 



irregulor 
c d 




.♦This experience was adapted from the Princeton Project "Time, Space, 
. and Matter I' McGraw-Hill Publishinn Company, 19^9. 
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ANALYSIS OF CLASSROOH EXPERIENCES 



Resemblance Sorting Level . In this experience, the student Is"" asked 
to put two objects together because they are alike In sojne wayi Ex*- 
perlences requiring one-to-one relationships Involve students at the 
resemblance sorting level of classification abilities. 



2«. Hort^ontarReclasslffcatlon Level. This experience asks the .student . 
to classify, then reclassify the same group of objects? irt ni^merous ' 
ways without, constructing subgroups. Note that all the objects become 
. involved in complex multipVe class membership relationships. ' 



3. Multiple Class Membership Level. This language arts experience re- 
quires the student to concentrate sihiultaneously upon- two or more 
characteristics related t6 symbols and soumls. 'Although it is more 
complex than just multiple class membership thought, this level of 
development is a ulnlriial requirement for doing the experience 
successfully. . ' % 



4. Resemblance Sorting Level. This is a simple copying or matchijig^ ex- 
perjence. Students ar^^iven a clue object and' are asked to find 
one other to match it. • , 



5. Hierarchical Reclassification Level. This science experience has the 
student arrange (j^nd^pe^haps rearrange) a set of objects intp a useful 
hierarchy .(useful in the, sense that unclassified objects can be added 
to the structure) involving.increasingly more inclusive classes. 



■ I 

WORKSHOP I 

« 

identifying classification abilities 
related to mathematics 



The purpose of this workshop is to give you practice 
in identifying cognitive operations asked of students 
by various mathematics programs-. After this workshop, 
you should be able to recognizevwhat classification 
abilities are asked of students by such math pragrvsms 
and-to sequence the tasks* according to stages of 
development. 



On this and the next two plages are several samples from various mathematics 

programs. Identify the level of classification ability required for a 

student to do each sample successfully, then number the samples ^to repre- 
sent a developmental sequence. 



SAMPLE 

Level of ability _ 
Number in sequence 





4 = {sfl} 


In thM, ' 


Hhtn th«y h«vV th* fm$ lNng$ 




□ {3o} 


□ {90} s M 







',S/SMPLE 11^- ' 

Level - of ability _ 
• [dumber in 'sequence 





1 



3uppes, Patrick and Joannt Supp«s. 
Sets and Humbers Z . Ca-llfomla 
state Series, Stcrawento, 1970. 



Wirtz, Robert et al.. Math 
Workshop Level A . C'alTTorhia 
State Se^-ies, Sacramento, 1964. 



2 •* 
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SAMPLE Iir 
level of Ability 



Number in Sequence 

Draw a line under each set of 6 | | M I I 




SetocTi 



SAMPLE r 

Level sf Ability _ 
Number in Sequence 



Draw bnct U> match the objccU tn the 




3 Suppes. op cit. 

4 Calif. State Series. Modern School 

5 Calif. State Series. Modern School 

6 Calif. State Series. Modern SchooT 



SAMPLE IV^ 

Level of Ability _ 

Number* in Sequence 



6 
s 




1. N»,«wn MiakM «n «dl 
S. Um 



4. S««tM*ifk»«^)«t«M 




SAMPLE 

Leve,l of Ability 
Number in Sequence 



gnu w i«Mf «(k(r k«4 Jf twMl 

ir u iiMMt n 1 «c « sMl, 
iW» N CM arm 

•r H iiujr to MM M>icr ki^ «f 




Study ^ ^i«rvf>* WriM Tor/Utho^w^MI^ 
«*eti luccmvm ti WV4 or /Vm. 



1. All bir4s kmlhf. 

2 tr It n J W4. the<i fcmiW*. 

X jriiWiai)>ci.themtfM«n( W 

4, U It ^<*tWt, Iht* It mil W 

, ^^^^ 

ft. If rt n « CMcV, thca us* 

ito« urn* mtifk. 

7. Knuttnt^Af^ui 



9 If Miijcsr.thniiku*! 
Wtcar. 




12. iri«i»iifttttk.tW«hba 



Mathematics , 4. Sacramento, 1970 
Mathematics, T,. Sacramento, 1970 



M athemati cs , T. Sacramento, 1970 
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SAMPLE VI r 

Level of Abrllity _ 

Number in Sequence 



S«ts art tqual whtft th«y h«v« th« nm Mrtft 

in thMU 



]th« •qual mM. 



{060I = 
□ {Oool □{OO6I a|60» 



SAMPLE VI 11^ 
Level of Ability _ 
Number in Sequence 



«« My Vfi ^ a« f^ n — /Wto m4 An »M 

«r tit 107 144 m4 OiT) MXffjr dtt rM«M>Wt» 



N«m« the iwm snrf prtAjdL 

^ (3 X H|V (7 X il) - r 

.. (.x5).(.x5).. 

)X 4 
)X34 



O + JJxi-/ 



t. aixT.'jt 

SX 7 

ISX 7-1 

a. iixai-« 

ItX 4 >r 
l»X J4-7 

4 



tt. "tx 

t X 13 - • 
I7x l3-« 

U. )X40|.« 
3X t -« 
)x40t-r 

UxN-» 
l)X_W-» 
23X W- Jt 



|x 4«>« 

I X M 



14. t X 



» X i - • 

M X ! - f 



)7 . 3» -f 7 
X t X I ' 



Um tht drtwi^rv« property t* n*m« th« pi*&je»L 

It. 41 If. )f 17. iof It. iM It. at 

X< X« X» XI xl 



5AMPLE IX^ 

L|tvel of AbilHy _ 

Number in Sequence 



5A>1PLE X^? ^ 
Level of Abilfty ^ 
Number in Sequence 




1 


2 


3 


4 


3 


7 


5 , 


5 


10 







3 






7 




5 


10 



□ 



3 4 S ft 7 • « 10 11 It 



W If ta wutu^ m dllili r*><«n* (• W t feKlMi Wv Ml* 
MOiawr 

c tf M «M«4 rwA* fMM «• W m toAa wO*. W« M 

•taiaur 



7 Suppes. op. cit. ^ - 

8 Calif. Stgts Series. Modern School Mathematics , , (I. Sacramento, 1970 
'9 Wirtz, op. cit. 

'10 Elementary School Science Project. Coordinates , Part I V. Univ. of Calif. 
Berkeley, 1964. 
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ANALYS-IS OF MATHEMATICS' TASKS 



SMPIZ I: This task, for successful completion, requires the student to 
^ af least be at the Resemblance Sorting level of cognitive development. 
In this sample, identical sets are matched on a one-to-one basis. 

sAmpLE II: This is a Class Inclusion/WhOle is Equal To The Sum Of Its Parts 
task. Students' must recognize coins of different values and combine 
the values to attain a tot.al . ' . ^ 

SAMPLE III: This Consistent and. Exhaustive Sorting level task asks students 
to identify alj^ sets consistently using' the concept of six. 

• , »* 

SAMPLE IV: This task involves the intersections of two sets and sut)sets, ' 
thus requires Multiple Class Membership and Class Inclusion levels 
' to do the task with understand1:ng: . 

SAMPLE V: This task. requires* matching on a one-to-one basis, thus is a 
Resemblance Sortinq task. * < ] " 

.SAMPLE VI: This task involves subsets or sets within sets .as well as 

intersecti9ns of sets. The highest level of, ability needed to do . 
this task successfully is the Class Inclusion/Whole Is Equal To The 
Sum Of Its Parts level'. 

SAMPLE VII: Ttiis is a Resemblance Sorting tasK similar to Sample J, but 
^ slightly more difficult in that the objects are not in the identicaf 
order in each of the sets to be matched. 

SAMPLE V^HJk^This is a Horizontal Reclassification task because it ' ; 

requires students to distribute and redistribute factors within 
an equation. • ^ . • 

SAMPLE IX: This Multiple Class Membership level task asks students to 
work addition problems in two directions, then sum their totals at 
an intersection. 

• , -* * 

SAMPLE X: Rraohing requires students to work with two variables at once ^ 
to locate or interpret points in a two-dimensional space. This type 
of gfaphing'requires that students be at the Multiple Class Membership 
level to unde.rstand the information. 

The following indicates a numerical j^equence for the above tasks according 
to levels of development. 



1 . SAMPLE V' 

2. SAMPLE I 

3. SAMPLE VII 

4. SAMPLE III 



5. SAMPLE IV 

^6. SAMPLE IX ^ . 

7. SAMPLE X 

,8.. SAMPLE II 



9 . SAMPLE VI ^ 
10. SAMPLE^VIII 



62 44.,- 



1 



W0M(9HOF W 

ifitfO(|uci^ the concept of 
^horizontal instruction^^ 



The. purpose of tHis wot'l^shop is to: 1)* introduce the idea of 
"horlzoijt*! instruction" (instruction designed to. match a 
particular level of cbgpitive development); 2) provide a 
var-iety of horizontal Instructional examples for one level 
of development;' 3) altow for practice in creating other*^ 
horizontal instrUctiortal experiences. 



For each of the developmental levels described in this book, a variety of 
"horizontal* (same level) experiences can, be developed. It Is- possible to 
^crf^te or select from available resources materials that range from 
» fTy>thancf, concrete experiences,, to pictorial or indirect experiences, to 
symbolic or abstract experienced related to a particular level of cognitive 
development . ' . ^ 





CONCRETE 
EXPERIENCES ' 
Seeing, Hearing, Feeling 
. Smelling, Tasting 


PICTORIAL 
EXPERIENCES 


SYMBOLIC , 
EXPERIENCES 


ResembUnce. 

';Sort1n| ^ . 






• 


Consistent, and 
Exhaustive Sorting 








Multiple Class ^ 
Membershfp^ , 


^ Horizontal Insi 


ructional 




\ Experienc 


es 




Class Inclusion 








Horizontal 
Reel assificattion 





f 




Hierarchical 
Reclassification 









ERiC 



The following pages present sets of possible resemblarrfce sorting activities 
that can be used 'as models for the development of liorizontal experiences 
at other developmental levels. Spiecifically,. each. Set of activi ties .cori- . 
tribute toward^ reading readihess^^ 



4& 
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INSTRUCTIONAL ACTIVITIES 
OESIGNBD FOR THE ^RESEMBLANCE SORTING LEVEL 
OF COGNITIVE DEVELOPMENT: 

CONCRETE EXPERIENCES 



Instruction that involves students irr firsthand, perceptual experiences, 
can span all the senses: seeing, hearing, feelinq, smell inq, .tasting. 
The experiences can be structured in several ways*: by presenting a clue 
and asking the student to find a matching object; , by providing* an array 
or reservoir of different objecJEs among which two are' identical and 
asking the student to find the two that are alike; by. selecting objects 
that have very fine discriminating propertiieS; by arranging objects so 
-that their spatial orjientations vary. ' , \ ' 

Some sample ideas follow. ' . ^ 

Visual Resemblance Sorting Experiences 

The visual properties of objects that can be selected and controlled in* 
instructional situations are: size, shape, color, and pattern. Although 
students might begin with grossly different objects, fine discriminations 
can be later used to sharpen perceptual awareness. Fine discriminations 
might involve closely matching lengths of sticks, derations or venations 
of leaves, complex designs,* shades. or tones of colors. 

*!* , *■ ^ • 

. 1. Clue Given : Show students a leaf. Have them find a matching 
^ leaf («on .the basis of -shape) from a collection of differently 
.shapejd leaves. ' ' . . 

2. Clue Given : Buttons, coins, or other small objects can be glued 
to heavy cardboard. Ask students to find the two objects that 
are alike (Figure 1). Finer discriminations among thfe objects 
can be developed by selecting ones that are more closely alike 
(Figure 2). 




Fi^^j^re 1 



Figure 2 



3. Clue Given : String beads (identical in size and. color but 
different in shape) ^ on a string,. Every time you scrtng a 
bead, have, a student stiring a matching bead. 



Clue Not Given ; Prepare a collection of polished, colofea ston^es 
of similar size (include two stones that are identical in color) 
Ask students to find, the two that look the same on the basis of 
color;. ^ ^ 

In the space below, create two more visual experiences,' one using a clue 
and one not using a clue, ^ ,^ ' 

a. Clue Given: . ^ 



b. Clue Not Given : 



Auditory Resemblance Sorting E)tperiences ■ 

Auditory properties that can be matched oji a one-co-one basis are: pitch,, 
intensity, and rhythm,. , • 

1. Clue, Given :; Have students listien as'you play a single note on 

a musical instrument. Ask them to identify a matching note from 
a number of notes played in a series ♦ ' 

2. Clue Given : Using a pencil, tap simple rhythms on a desk^ After 
students listen to, the rhythms with their eyes closed, have them 
use penc^ls to repeat, the rhythm that you tapped. 

\ 3. Clue. Not Given : Before playing a serie? of 7 notes on a musical 
\ instrument,^ ask students to listen and record the numbers of the 
two notes among ^he7 that sound alike. (You might have to repeat 
the series* several times), ^ • ' , 

Now crisate two more auditory experiences, 

if 

a. Clue &iven:" 



b. Clue Not. Given: 



y 
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Tact' 



(le Resemblance Sorting Experience 



Tactile properties have the greatest range of instructional possibilities. 
Materrals can be selected to emphasize such aspects as size, shape, or 
'textuy?s (e.g., roughness, stickiness,* softness, sharpness, etc.).' 

Clue Given : Prepare about 8 squares of sancji^aper, identical ih 
size, but different jn grade, ( roughness ) Place the squares in 
a "feely box". Give students 'another square«that matches ^ on the 
basis of roughness ,' one of those 
in the box. Ask th'e students to 
\find the matching square. For 
•iner discriminations, ,you might 
^ry using differ^ent grades of 
^ery .paper, 




' Cl ue Not Gi wen 
differen 



_ Place about*8 wooden dowels of equal length but 
diameters within a "feely box". Be sure that two 
identical diameters. Have-students use the4r sense- 
locate the two that feel the.'most alike. . 



invent two' tactile resemblance sorting experiences. ^ 
Clue Given : ' ' 




Clue Not Given: 



Olifactory Resemblance Sorting. Experiences 

Our sense of smell is not as acute ^s that of many other animals, and smells 
are generally described by nam'ing the object that gives off the smell (e.g«, 
'^It smells lik,e a skunk"; "It fjas a mint^smelV), n . 



1 . Clue Given: 



Place 6 to 8. bars of scented soaps into ctifferent 
The bars should.be identical ' in- size, shape, and 



containers. 

wrapped so that they cannot be di^|ngu*1shed on the, basis of 
color. Place one more bar in another container and ask students 
to find, by smelling, the matching container within the set^ 

2. Clue Not Given : 'Wrap differently scented candles th^t are 
identical in size and shape. Place 6 to 8 of them into boxes^ 
or cans. Add one additional box' containing a cSindle^'that 
matches one of the others on the basis of its smell. Mix 
the boxes and ask students to find the two that sme-11 ^alike. ; 



For' practice, create two. more expe»*iences ii^Dlving the sense of smell 
- a. Clue Given ; 

^ '* . ^ * 

b.^ N^ljie Not Given ; 



Gustatory, Resemblance Sorting Experiences . 

Generally our sense of taste is combined with our sense of smel.l . Other 
than .the basic tastes , of sweet, sour, bitter, and sal ty, flavors become 
complex combinations interwoven with our ^ense of. smell. 

1. Clue Given ; Give each student his own.sBt of 4 small cups' 
containing salt water, sugar water,* quinine water, and water 
with lemon juice in it. fiapd each student a 5th cup con- 
taining av liquid that matches in flavor, one of those irf 
the ot.e. 4 cup. .,,„.. • . 

2- Clue Not Given : Blindfold studefits. ^ Let them taste .4 or 5 
dl^f^ereat fooiHs (e.g., slice of Temon'< cherry, orange., lime,^ 
pineapple).^ Next, qiv,e each arLifesaver that matches one or 
the previous- flavoirs. Ask them to identify which of the 
previous flavors it matches. , ^ 



Here's your chance to create two more. (Wine tasting activiti.es are not** 
all owed). ■ \ , ' ' ' 

1 

a. Clue Given: • 



b. Clue Hot Given: 



PiaaRIAL CXPERIENGES 



Instruction that does not involve students in firsthand (concrete) experi- 
^ enqes but which repngsfi^nts the concrete by an illustration or photograph, 
is essentially an indirect experience. As with concrete exfJerienc^s', 
pictorial experien^cjjs can be structured in several ways: by presenting 
a clue and asking the student to find a matching picture; by providing a 
reservoir of pictures among which two are Identical and as|<ing the student 
to find the two that are alike. Illustrations can also be drawn to involye 
students in making fine discriminations, pr illustrations can be arranged 
^'to provide different spatial orientations. > 



Some sample ideas follow.^ 



Pictorial Resemblance Sorting Experiences 

Only visual properties as described earlier (size, shape, color, pattern) 
can be utilized within pictorial experiences. These properties are a 
1 imitation of pictorial experiences. 

Each of the following examples asks students to find one picture that 
matches another picture. 



1. Clue Given: 



J) 




I •'ft* V 

2. Clue Given, Fine 



)i*Jcri mi nation: 




4 
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?. Clue Given. Different Orientation :. 



{ 



4. Clue Not Given: 





O 



, O 




5. Clue Not Given, Fine Discrimination : 




ERIC 



6, Clue Not Given-. Different Orientation : 
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SYMBOLIC EXPERIENCES 



Symbolic experiences are very indirect. Since symbols stand for somethinq 
else, the experience is never firsthand, and; it requires prior experience 
o^Jajowledge to comprehend the experience/ This is perhaps the greatest 
limitation to. symboljc experiences. It i^s possible, however, to mix symbolic 
experience? with concrete or pictorial experiences. . ' ' 

Some sample ideas follow: ' - ^, * 

Symbolic Resemblance Sorting Experiences 

All the sensory properties' described for concrete experiences can'be conjured 
up through symbolic experiences. 

For each of the following, students are asked to. find the symbol (letter., word, 
or words) that -matches another symbol. 

. 1 . Clue Gi\Aen, Identical' Single Letters : . 



f t 



p 



2. Clue Not Given^ Identical Single Letters : 



m w n ' V . w 



, ^ z I 



3. Clue Given," Different Si n.gle Letters : 



e f : a 



4. Clue Given, Identical Configurations; 



\ 



did 



day dip did 



top 



tip " top tap" 



5. Clue Not'^en, Identical Configura'bions ! 



had .~i)id hop" had but- put did put 
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6. CTue ^4ven> Different Configurations :. 



hat 



.hop kt hut ^f^c^ 



sat sit. jdjt^t 



1 . Clue Not .Given, Different Configurations : 



run /teuK * /iMTv^ . yan 



>a^. fill -S^^-Si^ 



8. .Clue' Not Given^ Semantics: . 



^ee me run. 
Look at them. 
Open the door. 
Go right now. 



Se^ run. 
Look at these. 
Open. the floor. 
Go right now, ' 



Same 



Different 



9. Clue Given, S^olic/Pictorial ; Provide a reservoir of words, 
one of which matches a real or illustrated object. Ask the 
students to jijatch each ot>jejct with the word associated with it. 
NOTE:' Jn this example, the student must distinguish among 
similar appearing words (fine discrimination). 



/- 



Picture 


■ Words 




coop • cop cap 




.track truck train 




boat " tx)ot beat ' ' - 



10. Clue Given, Symbolic/Concrete : Make certain yowel sounds. Ask 

studerits to distinguish arponq a set o? vowels, phonetically 
. • markad, and mark the vowel that matches each sound .you make. 
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The sample? presented'in Workshop J were selected to give you a feeling for 
the almost limitless range of instruction'al possibilities for a particular 
level of development • Certainly many mbreycan be created beyond what was 
presented here,, , [ ^ \ 



The samples were aUo selected to match one suBJeet matter area - reading. 
Reading readiness and the sequential lead into actual reading have been 
emphasized because of , their importance to the learner. Many of the ideas 
presented here are- also useful for helping students in need of remedial 
work in reading. - ■ ' 



1^ 



^ REVIEW OF SOMB RESEARCH ON 
CLASSIFICATION ABILITIES 



Prolog f 

classification abilities, together with interpretive abilities and 
associative thinking, are important aspects of ^he cognitive processes 
by which man organizes and connects together the input from hjs envi- 

0 

ronment. Classification '(or categorization, or grouping, or sorting) 
is of great importance in everyday thrinking because it is a necessary 
preliminary to fconcept formation, the process by which we make sense 
of our environment through the realization of what things go together. . 
This deliberate classification is of practical value for it limits 
the amount"of information with which we need to concern otfrsel^iC 



VjBS. 



Concepts are learned by- sorting, in an ap^propriate/fashion j the 
information that is received through our senses;, thu/ concepts are 



simply classifications of stimuli that have one^or more common char*- 

acte'ristics or attribute^. Bruner, Goodnow, and Austin (1956) state 

that to classify "Xi tx) Kmivi dlf^cnxminahJ^^ diHoJiOJit things zqniva- 

Iznt, to Qhjowp thz ob{zcJj> and Q.vQjnt(^ and pzopt^ aAoand lu into d£a44ei, 

and to KUpond to tkzm tn teJtm o^ thexA cZa^6 mmbeA^lUp KoXhoJi than ^ . . 

. ' " ' - ^ ' 1 

thoAJi anuiuznu6.[' And McDonald, (;|965) states that on.ce a repertdfire of. 

concepts is available, they "4eAve as d^v^cu ^ok so^tting tn^oma;tLon, 

and tkjLS soHAUjng pnoczsfi ^deXeAminu the. voay In vokidt the pvuon vollt 

o'kQCiJfiize nejjo' Zn^dmatioH into nm concepts 
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According to Wallace (1965), grouping skills are necessary not only 
for effective conceptualization, but are also necEssary for "Kza4>oning, 
6incz 6^0 muck oi thz vanbaJi ' bokaxloK oitzn vagueZif catUd 'abhtnjoxut tkUtk- 
ing^ dppzau to cjoml6t ^eo^o/totg abotU cZ(i66Z6 and cZa^6 mmbeMkip. 
TkU includes r^cuthomticaJi KexLhorUng 6incz numb?M oaji tlu^u oi cZMhU.' 



Log 



\ 

Interest in classification abilities-began during World War I with 



a study of impairment of .abstract behavior. It v/as discovered that the 
abstracting ability of brain-damaged patients differed mar^dV from that 
of nonnal individuals. Eventually various sorting tasks were developed 
Tor diagnostic purposes (Halstead 1940), Sub^^equent to the analysis of 
performance changes In bra in,^-damaged patient^, these tests were used with 
normal individuals of all ages 'for the study of concept formation; parti- 
cularly with children, ^here a striking parallel was found to exist between 

- - ^ I ' 

pathological and child thought. . / ^ - - ' < 

• Corfcept Formation Studies -/ / 

. . ^ ^ ^ J 

Since the early studies, the Major area of research using class- 
ification tasks has dealt with concept formation. Within thi^S research, 
the majority of work has been limit/ed to empirical determinations of 
classificatory performance of individual? at different aqes. Thes^ 
studies of concept formation^ have been summarized by V^nacke (19^), 
Werner (1957), Wallace (1965), /and Kofsky (1966). 
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/A typical empirical s^udy was carried out by Annet't.(1959). She 
usea\303 children -between 5. and 11 years of age* and 42 adults between 
18 and 73 years of age. Her*, sorting test consisted of 16 cards with 
uncolored line drawings, 4 of which depicted animals,. 4 plants, 4 
vehicles, and 4 articles of furniture. Each subject was instructed to 
"So^ tht coAjds into Qnotxph 6o thqt ihz onu tha£ go togtth^ ajiz in 

The more than 200 combinations of cards which were produced illus 
trated well the problems of interpretation facing the experimenter 
dealing with classification tafsR§>>^alf the 200 combinations occurred 
only once. Examples of all types of \ortings were found in all age 
groups. A complete four-by-four sorting into animal, plant, vehicle, 
and furniture groups was made by only;24 children and 11 aduits, and 
only one child and one adult made a complete two-by-6igh.t sorting into 
living and non-living things. Annett determined that: - 

a. The number of sorting combinations produced was 
reduced as age inoreased. 

, b. The content of the explanations giv^en did not 
change with age*. 

c. The structure of the -explanations or the ways ' 

the facts were used in relating objects together;, * 
changed with age. 

Th^ explanations given by the subjects were' found to be of five 

types: 1) no explanation, 2) enumeration (different facts given about 

eacli»object in turn), 3) continuity (objects related together, in a' 

direct, concrete interaction based on place, time, -animal , or human 
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activity), 4) similarities (a characteristic. common to the objects is 

g,iVen), and 5) class names. The adults generally (although fiot always) 

gave explanations acceptable for correct, logical thinking,' but the older 

adults performed more like children in that they gave mcjre enumerations 

and contiguities. The or-der of development t)f the five types of expla^ 

nations remained the same whether the data were analyzed for age or for 

• • • , \ * . . • .'.^ 

intelligence. * • ' - 

I Concept formation apparently involves learning how to discover and 
Nselect attributes., tha^is, classificatory criteria /appropriate to the 
matter at; hand and "Izcuu/iuiQ to deaZ \aUk fieZa;(xoi/i6kiri& cunong thuz 
atOUhutu" (Elementary Science Study'l966).. Whiteman (1962) believes 
that concept formatioji must mean Sensitivity to the 'common features form- 
ing a class. The criteria for classification must be carefully chosen'by 
the individual himself for the ^particular situation so that the resulting 
concepts are of maximum value to him and l-ead to effective thinking. 

Evidence which indicates that the ability to form. class concepts is 
;tlie most fundamental cognitive process tari Be summarized as follows: 

1. The attainment of class concepts is relatively Independent 
' of verbal props, f^or example, grouping is recognized in 
the behavior of children as young as 1 1/2 years (Stott 
1^61) aitd in non-verbalizing organisms lower on the 
. phylogenetic scal.e such as Macaque monkeys j(Andrew and * 
Harlow 1942). Wallace (1965),' however, pbints out • 
that only elementary levels of classification, that is * 
grouping of objects., on Ihe ba"$is of shape and color, can 

■) " - • . - 67 , ■ , . 
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be entirely independent of language, and that the'more' 
advanced classificatory operations cannot be attai^ned 
without a verbal basis. Again, a study by Oleron. (1956) 
sHowed that deaf-ifiute childrea l?etween 5^8 years were 
as successful as normal children in classifying by color^ 
shape, and size, but experienced great difficulty in 
' cUs|ifying igit a more abstract level, 

Z. Lovell (1955), using a battery of classification tests, 
reported strong' evidence that the ability to categorize 
was not adequately measured by conventional 'factors • 

3, Class concepts, at least the elementary ones, remain 
virtuaUy unaffected by variations in the cultural and 
socio-economic enviornment (Goodenough 1962; Price- 
Williams ^1962), . ' 

• Visual Glassificat.ion Studies 

; It is quite clear that the visual aspects of. objects play an 
important role in how the objects are sorted or Classified. 

Uwery'and Allen (1969, 1970, 1973) found that for first graders, 
shape is visually 'an easier attribute to handle than pattern, and 

pattern is easier than size, tn addition, they found that it was much 

> ^ * / 

easier for the clfild to use a single attribute rather than two attri- 
butesr simultaneously and that two attributes could be handled more 
readily than three. Most importantly, they found that situations in 
'which positionings or fine discrimination's were used as ordering attri 
butes required abi liti.es which the children, did 'not yet possess. It 
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may be.that' thfese abilities are never acquired for certa4n objects or 
stimuli, particularly those tha.t are not part of dne',s Vveryday environ-' 
ment. " ^ ' . ^ ^ . 

. Askham (1972)' found that 9* - 12-year-old students classified plants- 
growing in a semi-natural outdoor environment differently 'than they 
classified objects in a classroom setting.- Moreover, the degree of 
classifi eatery stimulation engendered by specific plants was dependent, 
upon their distinctive characteristics and their physical prpximity to 
the student. The setting and/or the naturalness of objects may influ- 
ence the ways in which the- objects are classified. 

Shifting of visual attributes may be an important facet of the 
classification process. Schell (1971 f found that students attend to one 

' attribute at a time when stimuli vary i^n several attributes but that when 
required to, they learn to shift quickly from attribute to attribute. 

• Bryant (1966) found that children below the age of six shifted between 
dimensions (e.g., color to shape) more easily than they 'could shift 
between, stimuli within a' dimension (e.g.. , 'blue colgr to green color). 

A,study with deaf children indicated that shifting within a dimen- 
sion. is easier for older students and adults and is easier than shifting 
from one stimulus dimension to another {Ytft<niss 1964). 

Most studies of visual classification abilities have demonstrated 
' that broad conceptual abilities appear at given age levels, or in some 
sequential order, or in association with cultural or pathological char- 
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acterist\cs./ Gardner (19530, A. E. Goldman and M. Levine (1963), E. 
Hanfmann and J. Kasanin (1^7), Price-Williams (1962), and many others 
have^ sought to reveal patterjis of, cfevelopment related to br«ad categor- 
ies of age, experience, training, arid sex, but all have also neglected 
to document. what Lowery 'and Alien define as horizontal fine structures 
— the degrees of difficulty within a level of ability. To Lowery and 
Allen (1973), horizontal fine structures may consist of task oriented 
variables such as shape, color, pattern, function, and value, or they 
may focus upon the learner in which case, age, sex, and socio-economic 
status become the relevant dimensions. 

Loggins (1974) explored horizontal fine structures by seeing if 
there were perform|ince differences, due to socio-economic status and || 
sex, age, and task variables, among 7 - 8-year-old children on visual 
mult^le class membership tasks." He found that upper and middle socio- 
economic status students performed better than lower socio-economic 
status s^tudents; lower SES boys outperformed lower SES girls; upper 
and middle SES girls outperformed boys; all students ^id better on 
tasks involving differences than on tasks involving similari'ties. 

4 

Socio-Economic Status Studies 

In a study of lower and middle-class*' children, it was found that' 
c*lassificatory '.success was dependent, in part, on the mode of presen- 
tation; failure increased when the childreijbl>ere presented with color^ 
pictures of objects to be grouped rather than the objects themselves 
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(Si'gel, Anderson, ^nd Shapiro 1966). It was concluded that lower-class 
children had not yet acquired adequate mental representations of familiar 
objects. Yet both groups of subjects verbalized their responses equally, 
welt. It was found that there was-no significant difference in v6rbal 
responsiveness as a function of I.'Q. • 

In a study done with kindergarten children of'^high and low socio- 
economic status, Johnson (1968) found that both "couT^ consistently cate- 
gorize on-thB basis of attribute resemblance, especially when the attribute 
of shape was involved. ^ The mastery of categorization, Johnson concludes, 
is both necessary and naturaLand begins with birth and not with entrance 
into school. 

Working with underprivileged children in Israel, Sharan and Weller^ ^ 
(1971) found that girls emerged superior to boys on all measures and 
lower-class children generally employed color as a determinant for group- 
ing more than did middle-class children.* In the United States, Lowery 
and Allen (1970) found that upper socio-economic status first grade girls 
performed better than boys on tasks pertaining to single and double vari- 
ables of shape, pattern, and size. Both studies found that lower-class 
children were less able to achieve the required conceptual depth when 
compared with their middle-class peers. 

Cultural Studies 

'The data available on color and sAze studies transcend cultural 

boundaries. Schmidt and Nziiiiande (1970) found "oveMuohelming in(ude.nc.e. ip^ 
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colon. pJititMnaz" In theli" Study of Zulu children and Illiterate farm 
workers. The results were remarkably similar to those obtained by 
Suchman (1966) In his study of Hausa (African) children attend1ng^.lra- 
dltlonal (not Western-type) schools', Bruner et al (1956) j"eport that 
Greenfield, Reich, and Oliver ; .using different types of tests, came to 
similar conclusions about unschooled Wolof Bush children. In effect, ' 
*they found .that the use of color as a grouping attribute increased 
with age and tftet tBi^-tts«^f fbrm and functional attributel was vir- 
tually non-existent at any age. In addition, the Wblof illiterate 
adults demonstrated the same reliance on color attributes as the- Zulu 
farmworkers. \y . . .. - • ^ 

Color again appears to be the dominant determinant in forming 
classification schemes in Price-Williams study of Tiv (African) child- 
ren. In his study, however^ he disregards tihis attribute and conceB^^ 
trates his attention on the concrete attributes of Ji<teg4," '^domuticUy,'^ 

and. "eitb-ctt^t/" In animals- and ">ioot&," "Xm-tmi'td," and "(^nom tkz 

. ^ . ■ ■ 

iajvtk" In plants. From this study It appears that pr.im1.tive children, ., 
even when exposed to Hestern-type education, class'ify objects on the 
basis of the object's relationship to their livelibobd. Pri ce-liTi 1 1 1 ains • 
also found that Tiv children express a growth tn the capacity to reach 

* ^ * - 

the state of concrete operations when theyyhave had an opportunity to 
manipulate familiar material^ Furthermore* this growth proceeds at a* 
similar rate in both schooled and illiterate children and compares 
favoj;ably -with Europe^an children. In effect, these results add 
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credence to the work ^done by Piaget and his associates In Geneva. 

Studies by LoyeH, Mitchell, and Everett (1962) have repeated Pfaget 
experiments in other countries and confirm the classlflcatory levels of 
conceptual development. Although .differences do occur with different • 
cultural backgrounds, the order. of level's remains constant. 



/ 



Epilog ; , \ • it ,• 

•Inhelder and Pla^t (1964) descrihe-'tfiree-jtage's of conceptual 
developmerit thr^iigh >/hich classification atf111€ies are sequentially 
attained! In. Stage I the child groups classifiable material into* 
figural collecti.pns. in whicli the.'col lection "loofu like, a tkaJji" or 
"looki tiki a. iacz.'J An Stage 11 the figural collections gTyfw^y 

- to non-flpural collections/ The child now sorts or groups objects 
on the basis of. similarity of sjngle attributes (e.g.*, size, shape, 

-or^color)v^ In Stage III the child can Tnent^lly handle^'two or more 
attribujtes simultaneously. and- can eventually keep in mind that a 
subclass is Included in a superordinate class but does not exhaust 

V , i 

Kofsky (1966) and Allen (1967) u^ed scalogram analysis to test 
the substages within Plaget's theory. This book "contains those sub- 
sjtages in which both exparimenters found agreement with Plaget's 
work. 
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